Objective: To characterize patient and programmatic factors associated with retention in care during the pre-antiretroviral therapy (ART) period and linkage to ART care.
Introduction
Scale-up of antiretroviral therapy (ART) over the last decade has been impressive, with 6.6 million receiving ART in low and middle-income countries [1] . But, overall ART coverage in sub-Saharan Africa remains low, at 49%, with major disparities between the eastern and southern region (56%) compared with the western and central region (30%), which is largely attributable to the difference in economic stability, effectiveness of HIV/AIDS programmes and domestic and donor support [2] . HIV-positive patients continue to delay entry to care, and consequently almost a quarter of patients die in their first year of treatment [3] . Hence, identification of interventions that can enrol more patients into care, earlier in their disease progression, is essential [3] .
Data on the number of patients lost to follow-up prior to ART-initiation is not routinely collected and thus, it is challenging for national HIV/AIDS control programmes to provide accurate data on the extent of this problem [4] . However, one recent systematic review quantified the losses occurring between HIV testing and ART initiation in sub-Saharan Africa [5] . This study showed that patient attrition was highest in the pre-ART phase, with under half (46%) of individuals not yet eligible for ART retained in pre-ART care and just over two-thirds (68%) of ART-eligible individuals initiating ART [5] . Although such attrition is widely acknowledged as a major problem, risk factors for attrition are less well described, and few interventions have been evaluated to improve linkage to care. Given the current economic crisis, international AIDS donors need to invest strategically, particularly in areas with a potentially high economic return [6] such as linkage and retention in care [7] . This review summarizes the characteristics of patient and programme level factors associated with retention in care during the pre-ART period and linkage to ART care in sub-Saharan Africa.
Methods
We sought all studies reporting on risk factors, barriers and facilitators of retention (number of patients remaining in care), attrition (number of patients reported dead, lost to follow-up or who discontinued care) in the pre-ART period and linkage to care at three steps: ART eligibility assessment, pre-ART care, and ART initiation. Studies were omitted if they exclusively examined steps downstream from ART initiation such as retention or adherence, were done in the private healthcare sector, reported unsystematic observations (case reports and case series), or were secondary data sources (editorials and viewpoints). Studies were also excluded if they were of poor quality (i.e. outcome definition unclear, no adjustment of confounders, unreliable measurement tool used and no discussion of potential limitations). The search was limited to quantitative and qualitative studies conducted within sub-Saharan Africa, published in English between 01 January 2000 (the time when ART first became available in this region) [ Potentially eligible studies were downloaded into RefWorks, and titles and abstracts were searched by two reviewers (D.G. and K.K.) according to the predefined inclusion and exclusion criteria. Screening of articles taken through to full review was also performed in duplicate (D.G., K.K.). Conference abstracts were screened by title and full text. The data extraction and quality assessment form was adapted from the STROBE statement checklist [8] .
Results
The search yielded a total of 768 citations, among which 32 were retained for review (Web Appendix 2, http:// links.lww.com/QAD/A239). The majority of studies were conducted in South Africa (n ¼ 16); the remainder were conducted in Uganda (n ¼ 7), Kenya (n ¼ 5),
, South Africa and Zimbabwe (n ¼ 1) and South Africa and Kenya (n ¼ 1). Most were semi-qualitative studies (n ¼ 19); the remainder used either purely quantitative (n ¼ 17) or qualitative (n ¼ 6) methods.
Twenty studies examined predictors for retention and linkage in the pre-ART period (Table 1) . These studies were conducted among home-based testers [9] , female sex workers [10] , patients accessing a mobile HIV testing service [15] and patients accessing public healthcare facilities [11] [12] [13] [14] [16] [17] [18] [21] [22] [23] [24] [25] [26] [27] [28] [29] 31] . The most common predictors for enrolling into HIV care were disclosing one's HIV-positive status [9, 15] , perceived poor health [9] , and low CD4 count [15] . Commonly reported correlates for attrition between CD4 count testing and ART initiation included distance to a testing centre [13, 16] , cost of transport [29] , male sex [16] [17] [18] 23, 24, 27, 31] , younger age [18, 19, 22, 25, 31] , having advanced immunodeficiency [20, 22, 24, 26, 27] and having lower levels of education [21, 28] .
Twenty-five studies examined barriers to accessing and remaining in HIV care (Web Appendix 3, http:// links.lww.com/QAD/A239 [32] ), which were categorized into psychosocial, economic, health systems and medical barriers. The main reported psycho-social barriers were stigma and fear of disclosure [9, 15, 27, [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] , and fear of drug toxicities [15, 27, 34, 36, 39, 41, 42] (Table 2) . Transport costs [14, 27, 34, 35, 37, 38, 40, 42, [44] [45] [46] [47] , distance to health facility [14, 15, 36, 38, 42, 44, 48] , food shortage [36, 37, 39, 41, 44] , patient-related time constraints [14, 38] and employed patients unable to take time off work for clinic appointments [14, 15, 38, 40, 47, 49] were the main reported economic barriers. Long clinic waiting times [33] [34] [35] [36] 38, 44, 45] and shortage of healthcare workers (HCWs) [36, 43, 44] were the main reported health systems barriers. The main medical barrier was having to complete TB therapy. Only one study, from Tanzania, examined facilitators to care and showed that the provision of referral letters to patients together with transport vouchers, community escorts and supportive counselling facilitated their linkage to care [37, 50] .
Discussion
There is a clear need to implement and evaluate interventions to retain patients in the period before they have started treatment, yet to date few such studies have been published. This literature review identified three major areas that are amenable to intervention and thus provide direction for future research for the exploration or validation of interventions to support patient retention along the care cascade.
We found that transport costs and distance were the main factors that impeded on a patient's continuity in HIV care. Transport vouchers, transport re-imbursements and a free patient transport system are viable methods to avert out-ofpocket payments for travel [51] [52] [53] . Integration [54, 55] and decentralization [56] [57] [58] [59] [60] [61] [62] of ART care has been shown to be beneficial for patients receiving ART and may also improve access to care for pre-ART patients. In particular, the use of mobile units providing pre-ART services such as CD4 count monitoring and home-delivered ART [63] have been found to improve linkage to care.
The current study also found that lack of human resources was both a predictor and barrier to care and was reported by several studies. Task-shifting [56, 57, [64] [65] [66] [67] [68] has been shown to be effective in resource-constrained settings and thus may partially address staff shortages. Furthermore, financial incentives, career development programmes, enhanced management, personal recognition and improved working conditions are critical for retaining and sustaining HCWs in the public-sector in order to have the human resources to retain patients in care [69, 70] . This review showed that long waiting times was a commonly reported barrier to care. These could be potentially eliminated through a systematic patient appointment system, less frequent patient visits, and less frequent dispensing schedules, including communitybased dispensing which has been found to reduce patient attrition on ART [71] . Results from several studies have shown that most patients who undergo CD4 count testing fail to return to their healthcare facility for their results [11] [12] [13] [14] and this is mainly to avoid accruing transports costs and waiting in long clinic queues [38, 44] . Recent data has shown that point-of-care (POC) CD4 count technology is effective in reducing losses associated with CD4 count testing completion in both South Africa [72] and Mozambique [73] as this reduces the number of visits a patient has to make to the healthcare facility. Moreover, a study conducted in a mobile clinic setting in South Africa showed that patients receiving rapid CD4 count results were more likely to link to care in comparison to those who did not [74] .
Disclosure was positively associated with enrolment into HIV care and uptake of ART in two studies conducted in Kenya [9, 30] . Of note, stigma and fear of disclosure was the most commonly reported psycho-social barriers to care. These findings highlight the need for stronger
Retention and linkage to care Govindasamy et al. 2063 [21, 28] posttest counselling, community escorts, patient support groups and empowerment programmes for people living with HIV/AIDS to improve linkage to care. Fear of drug toxicity was the second most commonly reported psychosocial barrier which underscores the need for newer drugs with better safety profiles such as switching from stavudine to tenofovir-based first-line regimens [75] [76] [77] and for improving treatment literacy programmes to assist in patient acceptance and compliance of ART.
The results from this review indicate that multiple interventions are required to cater to various groups of individuals at risk for attrition. Inconvenient clinic hours make it difficult for the working population to access public healthcare facilities, underscoring the need for scale-up of after-hour clinics or workplace programmes [78] . Men and younger patients were shown to be at risk for attrition in the pre-ART period, with similar results reported from ART programs [79] [80] [81] , and point to the need for dedicated clinics and support programmes for men and adolescents. The possibility of expanding ART initiation criteria in the coming years could result in large numbers of ART-eligible patients being added onto an already weakened HIV care pathway and consequently higher rates of attrition [4] , thus strengthening of the cascade is fundamental [82] . Universal testing and treatment yields large long-term dividends [83] . However, the benefits of this strategy have been shown to double by increasing linkage to care and preventing patient attrition [84] . Furthermore, strategies to prevent loss to follow-up such as transport reimbursements and improving HCW training has been shown to be costeffective [85] . In light of the global financial crisis, it is evident that investment in these strategies could possibly result in substantial savings in the long-run [7] .
There are several limitations to the evidence base. Considerable variability in outcome definitions made it challenging to compare data between studies. The sample size of some studies was small [15, 21, 22] . The majority of studies were from South Africa, potentially limiting generalizability of some findings. It was difficult to amalgamate data as some were focused on specific groups (i.e. female sex workers [10] , home-based testers [9] , mobile clinic testers [15] and pregnant women [30] ) and others on specific settings (i.e. semi-private hospitals [23, 24] and paediatric ART clinics [43] ). Most studies obtained data retrospectively, resulting in substantial missing data. Finally, certain findings may have been prone to social desirability bias as some studies were based on self-reports only [9, 22] .
There are also two major limitations to the conduct of our review. First, programme experiences from resourceconstrained settings may be less likely to be published (particularly if the results are not favourable), or more likely to be published in local journals that are not indexed in major databases [86] . Such potential publication bias may explain why most evidence comes from South Africa, a better-resourced country with a substantial research capacity. Second, our search strategy was restricted to publications only in English. This is unlikely to be a major limitation given our geographical scope, but may explain the paucity of studies from Francophone and Lusophone Africa. The strengths of this review are that an extensive search strategy was employed; only peerreviewed published studies were included; conference abstracts were included; and both qualitative and quantitative studies were reviewed.
This review provides some direction for the piloting of interventions that could improve linkage to HIV and ART care and reduce attrition in the pre-ART period. In particular, future studies should examine interventions that could potentially reduce out-of pocket payment for transport and minimize the travel to clinics for patients. The results from this review further underscore the need for task-shifting, decentralization of care, and integration of services to alleviate current health system barriers (i.e. shortage of health personnel and long waiting queues). Stigma and fear of disclosure was found to among the main psycho-social barriers to care and thus urgent interventions such as support groups and intense posttest counselling are warranted.
In conclusion, no single intervention is likely going to be sufficient to solve the high rates of attrition that are currently being reported by ART programmes in sub-Saharan Africa. Rather, a combination of interventions may be needed to respond to different contexts and support specific groups of patients who are at particularly high risk of defaulting from care.
